Sox2 functionally interacts with βAPP, the βAPP intracellular domain and ADAM10 at a transcriptional level in human cells.
Sox2 (SRY (Sex-determining region Y)-related high mobility group (HMG) box 2) is a transcription factor that serves key roles in controlling the balance between stem cells maintenance and commitment to differentiated lineages throughout the lifetime. Importantly, Sox2 deficiency results in early embryonic lethality whereas the down-regulation of Sox2 expression triggers neurodegeneration in the adult mouse brain. Moreover, Sox2 is decreased in the brain of Alzheimer's disease (AD) patients and co localizes with the β-amyloid precursor protein (βAPP) in stem cells. Here we report the existence of functional interactions between Sox2 and βAPP, the βAPP intracellular domain AICD50 and the α-secretase ADAM10 in human cells. We first show, as observed in embryonic stem cells, that βAPP overexpression in HEK293 cells results in an increase of Sox2 immunoreactivity and we further establish the transcriptional nature of this pathway. Moreover, overexpression of the pro-apoptotic C-terminal βAPP-derived AICD50 metabolite leads to the down-regulation of Sox2 transcription whereas the pharmacological inhibition of endogenous AICD production increases Sox2 expression in both HEK293 and SH-SY5Y cell lines. In addition, we demonstrate that Sox2 is a potent activator of the non amyloidogenic processing of βAPP as shown by the Sox2-dependent augmentation of ADAM10 catalytic activity, immunoreactivity, promoter transactivation and mRNA levels with no modification of the activity and the expression of the β-secretase BACE1. Finally, the fact that γ-secretase inhibition induces an increase of ADAM10 protein levels in SH-SY5Y cells further supports the occurrence of functional AICD/Sox2/ADAM10 interactions. Altogether, our study identifies and characterizes new functional cross-talks between Sox2 and proteins involved in AD, thereby adding support to the view that Sox2 likely behaves as a protective factor during the development of this neurodegenerative disease.